Beta-adrenergic stimulation suppresses phagocytosis via Epac activation in murine microglial cells.
Endogenous noradrenaline presumably prohibits neuroinflammation by stimulation of β-adrenergic receptor-dependent suppression of the production of inflammatory mediators. Using the microglial cell line, BV-2, as well as primary murine microglial cells, we show here that the β-adrenergic agonist, isoproterenol, suppresses uptake of hydrophobic polystyrene microspheres. The number of cells showing a specific number of engulfed microspheres followed a Poisson distribution. Isoproterenol decreased the number of engulfed particles per cell and the number of cells showing at least one incorporated particle. Elevation of intracellular cAMP by activation of adenylyl cyclase activity with forskolin, suppression of phosphodiesterase activity with 3-isobutyl-1-methylxanthine (IBMX), or application of the membrane-permeable cAMP analog, 8-bromo-cAMP, suppressed particle uptake. The protein kinase A inhibitor, H-89, did not prevent isoproterenol-dependent suppression of particle engulfment. However, activation of exchange protein activated by cAMP (Epac), specific guanine nucleotide exchange factors for the Ras GTPase homologues, Rap1 and Rap2, with the Epac1-specific cAMP analog, 8-pCPT-2'-O-Me-cAMP, mimicked the suppressive effect of isoproterenol on particle uptake. Our results suggest that β-adrenergic receptor stimulation suppresses particle uptake in microglia by cAMP-dependent activation of Epac.